422                                      MACHINE DESIGN.
size of the wheel, d, which is called an "idler," has no effect upon the motion of c and b. It simply receives upon its pitch circle a certain linear velocity from c, and transmits it unchanged to 6. Hence the insertion of any number of idlers does not affect the velocity ratio of c to fi, bill each added idler reverses the direction of the motion. 'Thus, with an odd number of idlers, c and b will rotate in the same direction; and with an even number of idlers c and b will rotate in opposite directions.
If parallel lines be drawn through the centers of rotation of a pair of gears, and if distances be laid off from the centers on these lines inversely proportional to the angular velocities of the gears, then a line joining the points so determined will cut the line of centers in a point which is the centro of the gears. In Fig. 232, since the rotation is in the same direction, the lines have to
be laid of! on the same side of the line of centers. The pitch radii are inversely proportional to the angular velocities of the gears, and hence it is only necessary to draw a tangent to the pitch circles of b and r, and the intersection of tins line with the line of centers is the centro, be, of c and b. The eentnxles of c and b are c\ and b{, circles through the point be, alxmt the centers of c and b. Obviously this four-link mechanism may IK* replaced by a three-link mechanism, in which c\ is an annular wheel meshing with a pinion b\. The four link, mechanism is more compact, however, and usually more convenient in practice.
The other principal form of  spur gear chain  is shown in